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(54) CARRIER FOR RETAINING WATER FOR PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject carrier capable of supporting or carrying a plant body, and 
exhibiting a function as a source for supplying water to the plant body in raising the plant body by making the 
carrier include a specific hydrogel-forming polymer. 

SOLUTION: This carrier contains a hydrogel-forming polymer having 0-100 mg per g dried weight of a calcium 
ion absorption amount, 0.07-2 mmol per g dried weight of chlorine ion content and 1.0 x 101 to 1.0 x 103 water 
absorption ratio (ion exchange water at 250° C). A polymer containing a carboxyl group bonded to a polymer 
chain in which the polymer chain forms a crosslinked hydrogel, having 0.3-7 mmol per g dried weight of an alkali 
metal salt or ammonium salt of the carboxyl group content may be cited as the polymer. 
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(57) [g»] 

DUD &#&«*tt**fU Lfrt>»ffiH£ft^l, 

fcfcD 0~1 0 Omgf350 ; WR-Y^XD^ftUttt 
*IM 1 g &fc t) 0 . 0 7~7mmo I T'SD 
2 5 r<D^:*y£&7j<«£T*©%7j<{g^tf 1 . 0 x l 0 ' 
~ 1 . 0X1 0 3 «fP*5/W Ka^UgjSttoSiff 



1 

tmm i ] *fri'*M*>miMiffiMBm 1 g 

Mtttl %$>fc<0 0 . 0 7~7mmolT'50;lO, 

2 sro-i'^^ssfekif ■poa*^** 1 • 0 x l o' 
~ i . oxi o'flre*5>vr Fayyu&jSiioiitf^F 

[»*« 2 ] Mie^ W F a y;l/ffMft©«#?#, ft 
RftSfil gfcfcy 0. 3~7mmo 1 

KftSll gfcrct) 3~ 1 7 mmo 1 tfU flO, 

t&mmm 1 g fe7c 9 0. 3~7 mmo IT* 
Kny;W&att©ft#?*3*rc k*#®kf S 

[si*a 4 ] Mie/ vr f p y;WBjSttoft#?tf # u 

•08*55] »c, *;l/^*->;l/ao^«^S^*-^ 
[M#H 6 ] MB' ^-f F o yjW&Stt 0ififc*?flOT 

[^0ffffl*8Wi] 

[0 0 0 1] 30 

LTKfflM^^fcl^Uffl$TSkkt,fc, 
^0*©«*e*k LT©liffi*feMi?-f SCktfRlftlfc 

fcBK, it a^fi^iagt -a c 1 4 < 

[0002] *^cott»j<fflaf*[i x mtofo<r>m$L 
\z.ulx, mwmm.mm&w ±«> k*§ 

[0 0 0 3] 

Ttfctf y *;l/#;/|t&ft!ft*ttttH& »fc#«J 7* y 

[0 0 0 4 ] k#<; 7 * y 7i/^a^(*«D/N-r 
lt, **if^tt«ti, iB*a«k ®tmm<Di&mis 50 
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ttk LTfijffl^nr^So 

[0 0 0 5] 

[%dBtfft?i*L<fc5k-f5S£] LfrL&tfS, ft*© 
#y 7*y;l/&3W Kay;I/©»&Ktt, ll^ix. 
Skffi&©£5£lI^SJ, Wc*U^Rfi*J:tf«©# 

fflB«#£ c s c t im £ ahc ^ o t ^ 5 0 1 1 aa* 
e>, ft%7j<i4ft#?^B©ftti©$$£ft^&i£-f^ 

#, ©JxSBfc 31 (1), 1-8, 1 9 8 4) 0 
[0 0 0 6] mc, S6*o#y 7^ y>HBR/W Fay 

-rs*&fc«, tt«j©«iBu wyt?#ftaisw>ji«y7* 

[0 0 0 7] $7c, aaEO*UT*'J;Hl5R/N-fKny 

[0008] ±Bbft#yr*y/www*i»6ft*/vf 

Fpy;l/A\ *»0£5**L<H*Lfcfl!lkLTU\ 

se« y 7 ^ y /my- f y •> At «s**f»iR*-& 

TV F a y;i/£ms U K7 vf F n y/b k ^ ^ •> y , 
^>y>V^O)ffl?^#^ffl (3, 6, 9, 12,2 

4, 4 8&f^) »ias-£;fc», ^-n^tioa?©^*? 

"3 l (1), 1 -8, 1 9 8 4) tf$B£ 

[0009] co<t34HK(DiBs, +i^y<oa?o 

Huie/N-r Fny;l/i: 3 6-4 8ftlSI$tt$-&& 

Httt, ffi<7)o-^7^;l/75>'KfbfiMfc, HUI2 
/W Fay/l/t 5l«lfflW±, g®!?-(*5fcS¥li:fSTL 

**8ft*^ra(Hcffifflffi*ftv^c irlc^S kit 

[0 0 10] £tc, *'J7^U*»^-hy«>AJB«||K 
7k*«RiR*-& S c k iz «k o Tftfiit L fe/W F a y;U±fc 

»ftiffl»»kLT©KK*tt3i«yv-fl!)f!iffl, 

^klfiffi, 9 (2), 1 1 -1 5, 1 983). Lfr 
^7^Fpy;b**ii7jcT*2«r«ia-r5k^ 

*it*o =t 5 ^mmnmrnr-m^ f a y;i/^7j< 
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[00 11] HlCte, ^'JT^'J/H^th'J^AA 
*-fx>Xk-fy^hU-» 5 2 (8), 6 2 3-6 

2 4, 1 9 9 4) . ntDmmit, uncKacts^xtt. * 

[0 0 12] ±3SLfe<i:9tc, fi£*tiSlf'»Ttt» 

y 7 9 y /i>&©7;i/;& y ^i^s^^a^ Kn Y/ko 

[0 0 13] *S8JH©g«tt, ±ELfcfiE*©/vf Kn 

[0014] *^o(ia©swf±, &*©#•; 7* y;i/ 

[0 0 15] 

K d Y/l4>©*©fc»*Jjgte©*K:3So" < T 5 lc H\ 

[0016] *wfl«6tt±iEJinaica-3tjBicBw* 
mt>\ K/vr KDy;nc»Mts«B»ft<D«fiifi*4^ 

A/l/i/^A • **>!gaMli:©ffl#£fc"&fcte^T» ^ 

[0017] *^©«ftff*fflfflf*tt±K*njifca"3 

<fe©T*&t), =tyf¥L<li, *;!/>">A-r^->'iaiR« 
tfttftSft 1 g fcfc y 0 ~ 1 0 0 m g T»* 5 > flO, 41 

is-r*yo**r«««ejiiMii gfcfcoo. 07~7m 40 

molTfiD, MO, •I'a-J'SSI* (gg, 2 5t) 4 1 
T?0**tt*jbM. OXIO'-I. Oxio'ttT&S 

ny rsanttttj ©«,©*i^3. t>%5tv. isis©TfJ« 

[0 0 18] *«W©tt«H»7kfflfift*^ ft*©* 'J 7 
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4 

fc»«KS£^ Lttfi©fl«IB**S&KWfc:£ Cft^g 
£tt» *f LfeUMt-pttftV^ #?gHB#£©$Bj|k:<k 

[0 0 19] tlttt, *5SW#6«, SBfi-TSJ:5* 
5IK*S*lc8o*£, ft*© u 7* y A/»©7/l/ 

ftU&MBJ fr&ft*/vf FnY;W % Hifri/VLJ* 

[0 0 2 0] &wTft«\ *«W#©im»i:«fctuf, ft 

[0 02 1] Mfc5*U*©|gJk *f8HH#5U\ /vf K 
[0 0 2 2] 

r%j ft£»r&!B:ngt>a*»Pi:-rso 

y®iRS*^JS«ai gfefcyo-i oomgT*fey, 
so, tt*^ *:/©*&*#«*«* i gfefcyo. o 

7~7mmolT'$!), lO, 2 5*C©-l'*>3<Dl*'f 
T?C!fokWl. OXIO'-I. Oxi0 3 ^T-35^ 
7%^ Kpy;W^fiE14©ilf^?*#ty„ *^»cfci^T, 

. 43«ttf r^^^^7k4iT*©iR7k^j 
«0*tf» WT©*fttJ:t)»3lh:iB£priSfeT*«. 
(A;l/->^A^tyMlioMI) l g©$H*fifckfliffi 
A^^A-r^-^SSZ 0 0mg/L©^{LA;U 
->^.M<?gi$l LCSEhlU Bf^*^L^e.2 51CT* 
4 8BfP^ MSfi4>-eSBLT, ±IB©«*fflfift*l» 

*»tt©ii#j») *©*/i/s/^z»>r*>iiie*K?i»3tt 

»SflCcty^»-r5 (A mg/L) o 
[0 0 2 3] c©BR, ±!BJi ; ?«R3t»«fJit J:S*;l/-> 



50 
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s?w&Mwmm ■ mmmtt®. na« : a a-6 

5 OOt-hz/7.7-1* 
£*T£ft : C a # 8 
WM ■ 1 OmA/OmA 
Sfi : 4 2 2 . 7 n m 
X'J «y hig : 0. 5/im 

(A) t«^J* % <$*ffli§fti g£/ct>©A;b>"}2^ 

LT^5t»Tt&1£*<£5fc«>, &gKJ5Ut\ #H#?tt 
1, 0 0 0- 3, OOOSiS(DlS^tiiK%m^lS 

[0024] fibWBStti g^fcDOA^i/v'^A-r^y 

MS (mg/g) =2 0 0-A 
!WS*fflfiftO(aftfi« 1 g&fct> 1 0 Omg^S 

»«k*j it, m<.mm#<D&tgkmn 1 g^fcs 1 00m 

illlg$ftDO. 0 7~7mmolf$5„ 
[0 0 2 5] *SBB#o»^lc intf, *fg9j0M>f F 

[0 0 2 6] m%<Dl3)\>*/*7L'(*y<DmL ' KlttjiS 

^5 (00* tf, AURSMta. p l l 

8, («) »gg % 1 9 7 4£#!!8f SCttfT't 

M4LTI/>&l^i:#*.&tt5o 

[0 0 2 7] $g^*>£*S£Lfc*;l/:V'}A-<f 

fiP5«» API p. 3 8, (tt) ig® 

I8»- 19 9 1 o 

[0028] l^ot> *A>i/vn*y<oym. • si 50 
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6 

»ijiafi:«Sfici8aLT^«©ttifi«-i'*>-ea&»), t 

sS-i' * >OHi A *) AW a £ Stj£#l£ D fi 
[0 0 2 9] llT*« Wll©*SI^*>«S3b<*»«crt 

[0 0 3 0] n«ott*>r*>«*3yft:rt©»t 
=fct»fgc^tc(i, t))Vis^L>y*y<Dimnfofr£>v>m 

[003 1] MIC, tt&ftfc±5*^>«>AeDKlKti\ 

[0032] bps, #^#c>£njiKcfcn«\ wsott 

So 

[0 0 3 3] ±KLfc*£l8#fcJ:S TO^^-X 

aj a, mbwntomskjxyw&tmi mto. (mz. 

fi\ Higinbotham, N.B.. et al., Plant Physiol. 4. 
_2_, 3 7, 1 9 6 7£#H) t-gtlT^ZCtfcZQS. 

*icg-3< rjf^^-XAj , *i«ktf r«ftftrt©tt 

*-r*>i8g*%7mMj t<D*iiR®mmicm-3m£, 

£ tAWf:Li^#*e>nsfr«=>T*&S 0 

[0034] mn. WB<o£Mi\z.Qm-£ixz^z>np 
ymmitimu&rfT$>*), mtt*ft<DmaM*ym& 

[0 0 3 5] *J8H<0/^ Fpy;I/tK«ilfflffl7k%!R 

r*fc«>ic£HaK/vr Fay^oiejisa i ga&fco 

O^ttJR-Y^V* (A, mmo 1/g) It, ^/WH 

[0 03 6] A = 7XB/1, 000 
£ C T-JlUfflmzklC «t Sgi/M- F O y ;b<DK7K<D^ 

(b) it, vu?)\,<D{vm&iis&xs&mm* 
l, ooofig£LT, ±ttm^rmmtzi:. Aim 

0. 0 7mmol/g~|*17mmo l/gtft5 0 n 
-I'^fij (0. O7~7mmol) tt> CO±3ftW 



7 

[0037] m&ts mmm) ©*i fcs«u£j:a 
frmnmi ghtc^i oomg/gj.x±<D*;i/>"^ 

>*d*b*WW FnyjKO«£ O«80!6K:|E«© 

[0038] &mmm \ ot&m-4*>$ 

£1 (A) #0. 0 7~7mmo l/g©|fiHrtT3Bo 
T&, AiRiOaAM 0 0mg/g5:Ii^ 

[0 0 3 9] Etc, toAti/VMtygwtmtfii 0 0m 

[0 0 4 0] fg^*;l/->^A®lRM (6 3mg/ 

g) ^tA/fKny;l/T$oTfe, ^/v-T KDy;I/ff 

ffiUftMST-r 5 tf *» 5 If 4 < ffi^ftrtft©* t fcfffiR'f 

[0 0 4 1] '{k&comilCKt&olc, */l/S">i»»iR 
WlOOmg/g *$T*S-0£f£-<' * y^mtf o . 
0 7~7mmo 1 /gT^S/vf Fay/I/J&£ffi$#? 

[0042] ±a>Lfe.t9t, *fm<ommn-ic&zij 

a f fl (mKft# U 7 * U h U V h> W K a f>l 

«, ffl3RBftJS& tt*««**fi, p. l 

8, (ft) «K£ % 1 9 7 4, 

5) o 

Kay;w&dcft<DS;#?£2 o om i o>c*ysitektc 

U Mji4'0«lR-l'*>'iBa%-f ^-y^tfW- (Ion Anal 
yzerl A-l 0 0, JftffittSllS) JC«t 9#<frf5o il 

>£8I*2 0 0ml *©JfijR^*>»*tH([|cJ:»)* 

ft, SM-Sffi* riai/N-f Kny*»ait*fl^o. 2 

gJ folMW^i'lfcts. 
[0 0 4 3] cob, ±B-r*y»fflHcJ:4<a*-Y* 
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^«ft*5^T«, TE©*ftjWfiiicttfflRr(ii-e* 

So 

<-r*>'4MWH-0«36*ft> 

*7i. : l^t>ffl*7AP C 1 -2 0 1 S (mffiBiS 

mail) , F*9i»pc 1-201 s g 

*7i»»iBfi: 4 0 + 4TC 
10 fl3fif*©.tt«ffl*l g«fc»>0. 0 7~7mmo 1 <Df§ 

K»ff7kfflfi«:0-^« (W, g) ^PF5X»?, MIS 
(00* «\ wHEffzkfflfflftO^SUR*!© l . 5«W± 

<ds*) o-r*>sgjwc (tteiS5/is/cm« 

T) fcSiSU (2 5*C) T-2 0K (4 8B$|S) 11 

©**JI31lc J: DAteLfcH, BWcrabfcfiWcffliitt; 
20 (Omm (W»g) *M£U *StA»)!R*if***» 
5o 

[0 0 4 4] ®7j<fg^= (W*-W.) /W, 
C©9fckf8*<D«!l£K:ISLTtt, fiMW,, W 2 £Djffl^ 
ti, 00*. If, fif&&«?^ff (SSSf^mS, LIBROR A 
EG-2 2 0; LIBROR E B-3 2 0 0-DH) £ffll^T 

[0045] i&Lttmczomfestirc r©7j<^ 

30 il<7) r«7kfl&*J tt^WJifc*V^Ttt 1 0-1. 0 0 

ofgT-^5^, K®7K^ti3 0~9 0 0<g (mai.5 

0~8 0 0fg) V3!>Z££1)W&L\,\ 

[0046] xjmo&mftt, mmmm*m<Dim 
wmm&<D'(*ym*mxLT, ttmz&if, ft® 

40 (crossl inking) «Bi4vUIBB«lifi%*U K^jgfc 
WFP^l/j tit, TtSttfrZKZmffiK^LmE 

[0047] mmz^LMBffii&wzumztitc r»» 

50 7j<^<* (flRJA»f, Tki:— <B4t>L^ffi77l/3-;moii 



g 

[0 0 4 8] ^m^fs^Xlt, ±IB/W YuVfr&fo 

#U l£x/l/7rto-;k <tfyN-ex>l> 
t! n U F *U N - \£-)V7-t h 7 = F\ * D fcT";!/ 

tfy^>, *ur>y^T5H» #',M27*'j/i/75 

F, 3H'JN-y^;b7^y;l/7^ h\ *'JtKa*^ 
*;i/7*yu-K #yy^y/u»» #y;(*?y* 

y ;W7 ~ f «t tf^n e, ©tt«#¥tf £ n 3 „ 

^ t *«^-r 5 mtmrnmrnzm A-r § 7? s * , 

[oo4 9] t3#o o¥.m#m£m<D$zmmx) 

tt, N, N ' — ^f-U-yif X7£ U;U75 F§ 

©trx o<*) 7*y;i/75K8; c#y) 7;i/+b> 
yyn-jk hy^9 L n-;i/7 p D/^y > yy-tyy, ^ 
>*xyxy h-;K V;l/£ F-7l/#©£fiB7;l/:j-;l/ 
©#'J 0<*) 7^yu-h*fcti4«y (**) 7U;1/ 
x— ; i/\Z-)\,^y-£ym<0*s\Z-Mk£m : t h 
57U p+v'x^x -^y^xyxy F-;i/Fy7y;i' 

[0 0 5 0] &#© (#ftf«£«7a©5B«l»A) 73 

[0051] coi54a«ostttt, mar, 

ia#7{t£-$)*©Wi6g (WAtf, A;l/#+S/;bS, 7 

fs, yys/s;*»» *»?rtKaafflwr*^()i 
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[0 0 5 2] *»flC4S(**/vr Kny>W&SteS#? 

-tttagaKBjt^fi^e, «7k**«**<a:5ieiRi*^ 
[0053] c©*9a r^jg^j immvumas 

^T«, W*tf, rtf614i«ft©«fi£tfc£g;L5i: 
10 tx\ ft#©#ttk:43^Ttt, mtf* ft> y 

[0 0 5 4] *«WfciSV^Ttt, 
K:ttT3#IRj6©*>l/JtT» iftO. 0 1 mo 1 
0mol%x MlCtii^O. 05mo l~^5mo 1%0 
lSHK:*5i:fctf#SLfc\ hu#© (fi^^©5B«l© 

A) xmz£$$iffi®&*mx-?z®^. -%m&mm 
i*©^#«f* (^-wtii4#«f*if*^fe^t?) icnr 

Sftfi^Mitte, i^0. 0 0 5w t .%~Hl3w t .% 
20 (giai£l0. 0 1 w t .%~^2 w t .%) ©ISHT'fe 

[0 0 5 5] *»WtfeVTSi««&i83WKl 1 0m o 1 % 
*a*.**£fc»i, *fl^©/N^ Fuy*;PffM14©^ 
7©^7k^AVh^<^i,f C 46tc, *%^©/N-r Fay 
;WB<SttO««^0«zkfflSfl:i: LT©J»**^Jn* < ft 
So -73, Sg^S^O. 0 1 mo 1 %*»©*^K: 

it. m/^i*uym&&o*tt0m/mtm&ffm< 
[0056] tftLfcZozmmmm (±^mmcm 

30 5^®^©^;l/it) tt. mxi£, " C-NMR 

xm/mo » i r (**mrirx^^ h;i/) mm. * 
rcitTtmftmicz^Tmmtzztti^mx&Zo 

[0 0 5 7] MtC, *»P§©ff3!fCfflfi#£*jJi*S>vr 
FDy;l/^14(Dig^7tfc^r, ^©S7©*Sifi^ 

©s?*sBs%^©F l 9gi5©^^a < };o«<-r§ a^^> 

§ TSM^j ^A-T5) c:i:lcJ:-x.T, K'WKn 
^^©iti^ft/^^x^ffSCirfeT-f 5 0 c© 

©m»ft ^tt«is*^r s c t t * -a „ 

[0 0 5 8] ±ELfcfflMfcfctt3*iBi£«<0«feiSl,> 
SilSSaD s t. ^rtgpogfefit^SffigD i i:© 
it (Ds/D i) tt, K7k{g^t«HSW3Sfit©7^> 
X©^&«, iiS2~l 0 0SS, HKtt5~l 0 0 

so mm o~i oogg) ■ea&scfcjyjffsu^. 
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[0059] ±m<Dmmft@<Dmmmtm?fti$(D?£ 

*§&g©H£fix 0H*ffX«*?$Hfci£ESCA (XP 

s) , tt?ya-^a»«faEPMA, mm^Kmm 

ATR, * S IMS (JHtf^PlHSS 

IMS (TOF-S I MS) m s *OJBBfiMffttlCj: 

[0 0 6 0] *aWO*»«*fflfiftfcftlr^T, Sffift 

[00 6 1] ^fjBKfc^T, Ko$*>l#j«te©;ff 
[0 0 6 2] ^ptc, *^Oa^ Kny/Wg|j{tt©i(» 

U *n— J/S?;l/x— ?;WjW) l SH^fc 

x#*s/s* 2~io flttrrs* y ?y i/VMt&Va ; 

^fflSr;l/3-;K 7;U*U>S©^f?i&#2~l 0©7 

;HiKy>ttfK, ^'J7$>it:^oM Ky>«BS| 
©*y75>«IBa (#*2 0 0-5 0 0,0 0 0) , 30 
jHH-ry^T^-hft^ft W5 9-1 8 9 1 0 3 

¥6-28722 0^4MBtffi«) C 

■e3BttK£*fr 5 c <t &v £ 5 <, ^ £fr £ fi , * y y 

[0 0 6 3] *»WC13V^T/W Fay/H&Ett©iB5# 
yfcJlWTOjfcSfltfWMX, *t£^fi1#f;:ilii» 40 
<, flW*tf»*«, tttt, »(7ny*)tt*§©fc©j!>M$ 
fflRlBlT'fey, 1 |im^Scni(Dt, 

fi\ /WKay;WBjatt©afi^f*#j|{T«!ffl-rs«^ 
fCfi, S^SttJtKW^t ^*W* L< , 3 0 0- 
5 ,0 0 0 ^m©fe:(7C©&©AWilT-&tK {ft©fi&# 
»kfiffflr*«^ttt, 5~l,0 0 0 |im(D^iO 

[0 0 6 4] /vT Kny;Wg^14iS;^(D^ffi^±|g^ 50 
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*JW"e*Wr-5#ffifc UTfix 7K*^tfc:7;Wn-;l/ 

^ ±E©*«aij*iPATSis«-r**js («Fiai85 7- 

4 4 6 2 7^) 0-4 Ow t %KP@SL/c 

SEW* (#ffiBS 59-62665 -?§) : Mm» 

*©#a~FK, SSWW*J:tf**/vr FnyX/JBrttt* 
^t^TiWrFEWRUT* 
k*WllflCff (ttffliS6 0-1 6 39 5 

6^) : >^ vuvmimmtt \ M»K*tu * 

1. 5-5. 0M»fcJ.tf*i^fcM«Hffl*©#£ 

t, Mioo icw±©^*oa*tt5FStt»aij^ t» 

fR**TiB«-r**i6 CM^flBg 6 0-1 4 7 4 7 5 
^) ; /vf Kny/WB]«ttK#?* 1 tt7;l/n-;KD7 
;I/*U>**1MK{*iiqifc W®l£©l«a*i«fctf7* 

U B.oSiS*^53?rffi («fW¥7-3 3 8 1 8f) S 

;us©7;i/* y ^sffis fc«7>'^'>Aia(D#wa^ 

lg^fcDO. 3~7mmo 1 T-feS/N-r Fny;HBfi)t 

m<DTh ij y ^jgigs fc «7 - •> a«©^w«j 

fix 0. 5 — 6. 5mmol (ItfC, 1. 0 — 6. 0m 
mo 1) T?&*Ci:##£U\ ±ffi r*;|/#*S/;I/S 
07;I/*y&JRiao^*«j (i. Wxff, WTC^ttk: 

-f*>jai*Trt»K«»Lfcwaiu o. 2g©& 

/cf^ 1 Nli5m I ViUm. HB**llQAT 50ml 
O^SkUT, JB^fflBfc^fflciOH-r^^iifi (Dm 

M) K^TkfflSfti g*o*;i/#*s//i« 

*§©#Wafis D/4 (mmo 1 = 1 'J v hA"pOD*A, 
0. 2 g/5 0m 1 =4 g/1 L CJ-y F;l/) 

e.. las^Tkfflfifti g*©a/i/#**7u»tt©££« 

fix (D/4) mmo 1 kftSo 
[0 0 6 5] c©^ ±IB«?WW!Mffat J:«Pi-f* 

[0 0 6 6] r*yr^y;u»©7;i/*y&ina©JB« 



13 

9ti tix * fc # y 7 * y y &jr&0$wmj 

*A*##»fc*< 7*y;HK4>7;k&y& 
■ttoa^tfttjtMB 1 g Sfc t> tH 8 mm o 1 W 

*m t < ffis-r § go # * fee 
[0067] cn\cMLx. *fflimammc£tia* 
mn.'&^irym im^is^)i^i/jvm<D7)i^ y& 
ms$fc«7y^»>AJa) *s««*fflStti g*/-c 

DO. 3~7mmo lfALfti^Cli, IttSLT 
A ;!/-> £ AW * y >XZ.m:»£. C £ c k 4 < Wfo*1f 

w i o~ i , o o ofg) ^-r;: ktfutHsnfc. 

[0 0 6 8] CcT'AW+^HOT;!/* 'J &Wttk 

)ix*is>im<D7fr* y &mm<Dttm&&&mimm 

ftl g&tcO. 0. 3mmo 1 **T*tt, «*fflfift© 

*;U#*'>;l/S07yl/* U &Jg&<D^M# 7 mm o 1 

1 g&fty 1 0 0mg%iKi<i5;5 o 

*tf, *;l/#+^;l/S(7)7;l/* y ^Sigf fctt7>t- 
■>Att*lrts#«ft (i) k, ^Tktt^a* (ii) *j 

«fcIflB«tt#*ft (III) <D=7y«£fcJ:oT»*J: 

k#-e**„ 

[0 0 6 9] LLt-ffft (I) kLTtt, 7* 'J/1/ 

cn5te#ltt<DigkLTM£LTk&l^U tifr&y 
^O^fcl*, flfokfllfittl gfcfcDO. 3-7 mmo 
[0 0 7 0] gfcl<14#B{* (II) kLTti, 7f U/b 

& *$tv?im. vw^t, w*3>», 7*y* 

75 F, ***y/l/75F, N-tTn;l/7-tr F75 

zwk&mmw (in fcbT«wr*»&ttt, /vtf 

S**lgfcfc»)l. 0-6. Ommo ltnuttf 

[00 7 1] f-fc. C$>J:5ft*£Ett, A/l/tfVlt* 
^tyJ«tt<D-gp£*/l/»>»>Ai8k LT&B£«-rrt> 
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fe«ktfpHffiT*liIi81-*S)!i*©*ft6r, MS* 

[oo 7 2] mmtmrnw cim kb-m, n, n' 

. -^b^tT* (**) 7*'J/U75h\ N. N' -X 
^byfc'X (*#) 7*y;U75K, x^u>yyn- 

;u->* (**) 7*>ju-k s;xf-u>^u 

7?yU-M?£0!l*T-t5. 
(ill) (fi£itgfcfc«k*#) 

10 iCftLTilSO. 0 1 ~5mo 1 %<D|gH, MlCBO. 
l~lmo 1 %©IEH-pfe*Cfc3S><»f L^. iHOfffl 
■tf 0. 0 1 mo 1 %*»t?H\ «*fflaft<D»fi^ 

[0 0 7 3] $fc, ±f2^W FDy;l/8«ttoW$HP{b 
ifx;i/i;7^y;l/K (ffi) ©fcS£»5©*>{tE(£fc: 
20 l)l^;l/7;lo-;l/3£M£ft£&£;bV «£#fc*S£L 

fc A n>#* i/)VS<D 7)1 1> y ^Jiffi $ fc a 7 x >y a 

*0##M*^fi« lg^;t)0. 3-7 mm oik 

fflfflflc.l g^fcyo-l OOrng, ^o^^-y^Tk* 
T«iR*«**« 1 0-1, 000 fl5-C»5*aWO«» 

^k^tttt, mjfi©* y 7 ^ y ;i/g!Ji^ig®*tt«iii 
5 * •> a -c ^- >r*«ia-r •& n t lc <t o 
30. T&ff^iiktf-e^&o migojH'j7^y;i/Km^«® - 

+->;l/»©7 0%tU:^7;l/*y^SJSk*oT*y, 
^-<0##aiJ®8gl gfefcy^J8mmo 1 J^±T'fe-5 0 
^Oftftlfill gfcfcOOA^^AW^WKWil 
2 0mgJ.X±k^y, ««MR*ffla#kUTaLT^«: 

[0 0 7 4] *^KtJV>Ttt, r/^ Fny;l/^fig1$ 
0«^?J ^ r*>b#*->;l/ge>£filli£Jgigj 

40 >kbTtt. tW^tf, Ca\ Mg 24 , A 1 3 \ B 

a J \ Sr\ B 5 \ Be'\ F e'\ Fe 3 \ Mn ! * 
f^lftnSo C a 2 ' , Mg 2 ' , A l" , B 

a 2 ' , S r 2 \ B 3 * , B e 2 ' *'»SU<, C a 2 * imtC 

[0075] m^m^mmto^mn. yu^jv 

MtOiStfHM <D&&mm lg^fcyo. l -7mm 
o IT'fey, ji?$L<ti0. 5-6. 5mmo U J: D 
»SL<ttl. 0-6. 0mmolT*$>£ o ClcDJ;^* 



(9) 



200 0-139208 
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mm>*4*y&w&X'ii%mt\,K.mMu o. z 

KffcLfcgL 1 Nfii5ml T'jgft?, m%7kZ1)UZT5 

>«g (EmM) £3<i63o gjtfi&Tkfflffift 1 g4>©£ 
;l/tf*S//l/S£ffi&gigcD^#«{iEx«&/4 (mm 

on tLxmmtiz, z.Qzm&mJtyvmm 

[0 0 7 6] Z(D£?lZT$m<D$V7>?Vfrmi&&mv& 

* 'J £J1JS% * y m& 3 ^ li * /!/#* ->;l/S© * ;l/ 

A7l^> A^f * X9jfeM£5gi?} t aS/g-f 5 £ t \t J; 

O^W«^^«7kfflSft 1 g 3btc *) 0 . 3 ~ 7 mm o 20 

£S£7kffli§# 1 g fcfc D 0 ~ 1 0 0 m g % 
O^^^T^T-W^^tf 1 0-1, 0 0 0 

[0 0 7 7] fcfc'U *;1/#+^;1/S^*;1/jP>K1cB 
<D#£ltf£*l&7.kfflffift 1 g&fct) 1. 0-6. 0m 

mo i t&sidfcasg-rsjii^asu^ 



16 

*ifislg£fc9 0. 0 7~7mmo 1 <fc -J KI§ 

[0078] mm'(*y<Djj'y>z-v%'(*y<DMmic 

mcfflmitte^-hK Na, K, Ca, NH,-<*>T°$> 
[0 0 7 9] m^fU b'asfjlB&ftvmft^tf 

^Hf* yz&mnm 1 g t» 7 mm o 1 w±^w l 

[0 0 8 0] mcXVT-!? 0>lMM%<D'^ WftlB 
7?V i 7 >? >J ;USE©7;1/* y £ISffi£3g 

v?*5/*A*ffi/BL;fci§£fc«\ 7/I/*U&JKfi*C 
a. MgtH»-r«Cli:E < fe?)» K/vfFnyfl/OC a 

[008 1] 
[Si] 









2 7 2 


MgS0 4 -7H fl O 


1 1 1 


KC1 


2 2 


NaHC0 9 


1 2 6 



[0 0 8 2] JJgLfc^fifakl 6mLJ:> &&ft*fflj§ 
ttl 6 0mg (1M%) *KIMS 0fig2. 5cm, 

*s 1 5 cm) mmnm 5°cx-3 okmm 



*UfcjHIMS*, ^§iS(2 5'C, 2 000 Lux, 1 
[0 0 8 3] ±EO«»»8SRK:43i/>TI4, flRtf, ifi 



(10) 
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[0 0 8 4] £»3f»xXh«©J±«*<l:»>IE«ifcfT$ 
TSflS/vf Fny/1/ (Xfri/VLmmtfl Omg/g 

*») *«fflu & i c*r*5icft«/vr Kayw 

iwu§gf*j (omm. mmm&mcmmzm^ io 
t, *fSH0«*fflSttfc «e*bas-e) amo. o i 

-lOOpML Mlcfio. l ~5 Ogpgg, Micti, 
0. 2~4 0«g« (#fcO. 2~1 0«gfi) 

[0085] rffi©ffi^#w$ffigf*j i: L 

(/<-5>TK -W9-fK 7w;l>Fy (£?Lttfe7 5 
<h,tch,. ) o-y£'7-;k X;tf>v\ zk^ * 20 

[0 0 8 6] *«WO±«5Mt»J*ffl^T«[«lflM&WjS 

o 

[0087] iioi^ lc*89l0ft4cffl&tt t . rfft<D 30 
«»ttlMUaffi{*j ±KOJ:3k:g 

fi(W»6ft*Ji*lJiJ|JUJBBbTtJ:v\ 
[0 0 8 8] CTFfcMMMKSU *«w*stm(*« 

1 y>v*-<ot:-*-te % 7^y;ni2 3 0 g, 4 8% 

©*»fc*HJ?i»*jg«l 3 3g, ^xUX'Jh 
-;UhU7U;l/x— r;n. o g, fc.fctf7.k6 3 6 g£ 40 

1 0t^aiL7Co 

[0089] cojss*, wf^fi^-tiitxn, £**a 

tTS»oSSltt4o. l ppm (^UiyhtM 
8k f$D n a£}g£®fltff DO 2 2 0 P B 1 1 fc 
3 5 0 2 3 g, L-7Z3)l 

\£>m. 0 0 5 7 5 g, feilfiMMWUfrAO. 2 

3g*aaniufc. Rjgftaft. ^so^t'l^SEtfP^ 

[0 0 9 0] f#P>n/ifi£ft«, ^*yyb«*«LTIr^ 50 
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fc. CCOfi^^--^- CttMtettR. Sp^BENC 
H KNEADERP N V— 1 ; g|tc£[ 7 0 r p m) T*& 2 Bf Rfl 
•flt#LT*|l»rU 5 0%©tt{t*;W'>*A*»»3 

5. 5g£iE£u 2B$mm.WLTm$L 

&S4 5 0=*n> (B«Stt8k j$n a o£:v^ah 
5yfFR ASa^l+T'SiJS) ©*»iRtt«tK (>vf 

H«cfiai2 

T> R5 0%8{k*;l/S'*AjJc»»7 1 gtfli^fcfiW 

life 

nam i "?ffi^fc:i-*r-fc&«tt©#»«*E£r3 

Sic, 5 0%^bA;l/^7A7f<rg^3 5. 5g£tt* 

T, ^5 0%^{t*;l/2/9A7j<^l 0 6. 5 g£fflt^ 

fco 

JtlftfflU 

&tt0! l TJB^fc--*-fcM«8©*»»*E£"r* 
miC. 5 0%tt{fc*rt/5/*A*»«3 5. 5gfcft*T 
*gKb*>l/i/7 A 2 3 . 9 g 1 i: 

1 'J>y *-©£-#-£. T?V)im2 30g, 48% 
©*«{fcay*A*8» 1 8 6. 7g, ^I'JX'J 
h— ;l/M)TU;l/X— f/H . 0 g, *5j;a*7i<5 8 2. 
3 g£j&taLl 0°CKfttflLtco 
[00 91] £©£§§£. Kil^atAn, S^^ii 
UT»illO8SiJjR*0. lppmtbfc^ 3 5%C0 
ii^fb7j<^7l<0. 0 2 3 g, L-TXn^kTyKO. 0 
0 5 7 5 fc±tffflKB*y*A0. 23g*^APL 

/to KSabnft^3 o#TS£#B»6U »2i«iaaK:« 

[0092] nztircMsmi. ^*y;i/«*^LTv 

MtC7kKfb*;U'>9A2 3. 9g*E£U --^-T* 

*?I2l^|ffl»H$LT«#Lfc 8 1 0°C?tum$L 

»Lfc*, «H»LT¥iStta4 5 0 5^Dyfl!)«*f!HB 

^figfi«j i ■pffli/^fe--^-t»{iW!fio*»»*E^ , r* 

BRt, 5 0%fflft*;I/->!>A*»»3 5. 5gtCf^^.T 
5 0 %«»*7l/S/'> 10 4. 9 g tfflV^fcWW 

Mi 

JttM 2 tfflVfc=-y-tj*ll«*E*r*iHc, 7k 
^t*;l/->>j7A2 3. 9 gt<UT5 0 %ffil$73 
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io4. 9 g zm^ttumwm 2 tmmz 



mi*©*'; 7* U d/iBR/vf Fny;|/ (H#{bfi!tl3ttt 
S, ig n a p£ : tf>7UyS/aST-5 0 0 D) 10g£ 
4 LOfttiMcTMrc&fcfcC&lC, lL©CaCh 

ttK (CatSi g ;iiSo. 2 8%) *in*.» 

a, SffitfiRtSk teSN-No 2 5 0HD) T'^l/ 
*JtLWofcSL &*ig§ (l 2 or) 1 

bhigWI 5 x 
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♦ Hffi^rfflt^fclJ-^UyS/a ST-500D1 Og 
%4 LOHB*T»iH*-e-fci:C*t, lLODCa (N 
00 (C a#«l g) fcfcjiU i<«fl!Lfc. R# 

4!IWUJ:#&2l*Wi2iWU »Ty;l/*»LBlD 
fciiS (l 2 or) l BMWHtStffc. &jft& ?L 

<*-T7U*««f»TX h>±BT»fc**«l 1 ~ 
4, fc«ttfJt«ff!Il~50!R*tt«IB*ffl^T, 

10 fcUgJIlS:, 2 Ka^T. 

[0 0 9 3] 
Gg2] 

















^^ra(mmol/g) 






mm- 1 


85. 4 


1. 6 


3 0 9 


10 8/9 0 




'62.8 


1. 9 


2 10 


115/9 3 


HSfi0]-3 


42. 0 


2. 5 


1 0 5 


10 8/9 1 


MfM-4 


6 2.9 


0. 6 


244 


10 6/129 


turn- 1 


10 0.0 


0 


2 7 0 


7 3/5 0 


lt««- 2 


8 5.8 


0 


4 3 0 


4 7/4 6 


IURH-3 


47. 4 


0 


200 


8 2/6 5 


tt««- 4 


3 9.8 


0 


2 10 


6 1/5 4 


it«fcl-5 


4 6. 1 


0 


1 5 5 


9 1/6 4 


tWRM- 6 












1 64 


0 


302 


4 3/7 




150 


0 


1 9 6 


3 8/1 4 


£f-f b 


14 0 


0 


17 2 


30/1 1 




110 


0 


3 2 6 


1 4/8 


ifc«M-7 


110 


1 . 0 


30 0 


2 0/1 2 


tb««-8 


6 3.0 


8. 1 


7 5 


9 0/34 



i/a, 3¥fbsiiia« ; 7* u *-7\ B*«!itt 

SI : Wt7x7K HSfk^ttS ; X ~ #y;k 

Jt«w 6 vm^itz 5 *y;nB i o g mft^- i* y 7 

Agfitfft 0 . 6 w %cDfttfcl<& 10 0ml rplcma 
ofcfcCST, fgjft (1 2 Or, 3mm) L, ¥UttH» 



»jt«ffl|8 

y9ASSA^3. 0w%Oftl7j<^3 0 0ml 4nci£ 

(i 2 or, 5mm) u wreswur, y/i«x& 

UfCo 

[0 0 9 4] 



(72)fgBM Sjll »- 

0jSi*«UlTlJM8K74 WK#tt|piajB8Ei 
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F*-A(##) 2B022 AB13 BA01 BA03 BA04 BA07 
BA12 BA13 BAH BA21 BA22 
BA24 BB01 DAI 9 



